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RECOMMENDATIONS. 


!     fl 


The  results  rvported  in  thin  bulletin  of  experinientM  conducted  ni 
the  Ontario  Agricultural  Colle);e  in  ({rowing;  peaM  and  in  conibaiin); 
the  pita  weevil,  aH  well  an  the  information  obtained  from  aomo  of  the 
muHt  extcnnive  growers,  merchantH,  millers,  and  exporters  of  peaft  in 
Ontario,  lead  U8  to  make  the  fuUowin);  recommendations : 

(1)  That  the  acrea^^e  of  both  Held  and  garden  p«'aHof  the  very 
best  varietieH  be  (greatly  increaHed  in  thone  oections  uf  the  Province 
where  there  are  no  pea  weevilH ; 

(2)  That  the  growing  of  both  field  and  garden  peaa  (to  be  ripened) 
in  the  weevil-infeHted  distr'  U  of  Ontario  be  discontinued  for  the  next 
two  years,  and  such  crops  as  Early  Yellow  Soy  bt^ans.  Grass  peas, 
Emmer  (improperly  called  Spelt),  mixed  grains,  etc.,  be  substituted  ; 

(3)  That  if  any  persons  continue  to  grow  and  ripen  peas  in  the 
infested  districts,  they  make  the  best  possible  use  of  the  fumigation 
method ; 

(4)  That  seedsmen,  farmers,  and  others  send  no  infested  peas  into 
those  districts  of  Ontario  where  the  pea  weevil  does  not  exi.it ;  and 

(5)  That   farmern,  gardeners,  seedsmen,  millers,  exporters,   in. 
porters,  and  all  others  who  have  anything  to  do  with  the  growing  or 
handling  of  pea.s  in  Ontario,  co-operate  heartily  in  the  efturt  to  eradi- 
cate the  pea  weevil  from  Ontario  within  the  next  two  years. 


Ont.  Auk.  College, 

GuELPu,  Ont. 


C.  A.  Zavitz. 

W.  LOCHHEAU. 
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BULLETIN  126.  ^^m  ,^03^ 

Ontario  Agricultural  OoUega  and  Experimental  Farm. 

PEAS  AND  THE  PEA  WEEVIL. 

Bv  C.  A.  Zavit/.  I».  8.  A.,     x.  ^rimbntaliht.  »»i.  Wm.  I^  hhic  .n,  H.  A.,  M.  M., 

pHorKMMOK  or  Kioumiv. 

ffmwrr„"thl'*F*/^f'''"'^'*"''"'''^''''*"*^'''«"'"  't«>y«n<«  »»«H  lH.en 
grown  in  the  hunt  from  tune  iininenioriul.     Tho  iranLsn  n.>H  (/'nwrn 

•^  ii-wm)  .H  roffarjled  by  H,„„e  lH.t«ni,st.  ,u,  h  cltivritod  variety  <,f  th« 

field  pea.     Both  kindn  have  l*en  uxtenHivdy  jfrown  in  Ont^irio  for 

many  years,  an.l  have  been  highly  prize.1  for  their  intrinsic  value. 

DiKFEKENT   UsEH  OK  THK    PKA   ('KoC. 
Peas  are  uwd  in,  perhapH.  a  greater  variety  of  wayH  than  any 
«lnnl  Z7  ^r^'t-  '"  ^^"!  P'^vinee.     Thty  are  .nost  con.monly  Hown 
alone  but  not  unirequently  m  conjunction  with  oatn.  barley  or  sprinir 
Tnlftf  ;„  T^  '*  occa.sionally  pastured  off  the  land  by  farm  8t<«k. 

and  It  10  Bometinies  plowed  under  to  increase  the  fertility  of  the  soil. 
When  harvc>sted  the  unthreshed  pea  crop  may  W  U8e«J  as  green  fmider. 
or  cured  anci  fe.l  m  the  form  of  hay.  /he  ripened  pea-s  are  used  ex- 
tens  vely  for  feeding  farm  stock,  or  are  sold  fcr  see.1  puq^ses  in  the 
foreign  as  well  s  m  the  home  markets.  Shelled  iHjas,  when  either 
green  or  npe  are  prepared  and  used  in  various  ways  for  culinary 
KUST'^  The  straw  of  green  peas  i.  hauled  from  the  canning  fac- 
tones  and  fe<l  r  t  once,  or  placed  in  the  silo,  or  made  into  hay  ;  and  the 
straw  of  the  ned  crop  is  used  throughout  the  winter  season  for 
feeding  sheep,  ^airy  cattle,  and  other  farm  animals. 

Pea  Growing  in  Ontario. 

th.  -IIll'l!*  "7  ^^.  undoubtedly  occupied  a  very  important  place  in 
the  agriculture  of  Ontario.  According  to  the  reports  o'  the  feureau 
of  Industries,  the  average  market  value  of  the  threshed  peas  grown 
m   Ontario  during  the  past  twenty  years  amounted  to  fuHy  eight 

ZJTa  f  r  "  y^"^'-  J",*?^7'  "«  '^'^«  than  896,73.5  acres  were 
devoted  to  the  pea  crop  this  being  the  largest  area  under  peas  in  any 
single  year  bince  f  at  date,  however,  there  has  been  a  gradual  de- 
crease  until  the  year  1902.  when  only  ^:i2,fiSl^  acres  of  peas  were 
grown.     This  decrease  is  urn  .ubtedly  due  to  the  great  damage  done 

k^ninfTK'"  ^°"*t'^?«t«»n  Ontario  by  the  pea  weevil,  commonly 
Known  as  the     pea  bug.  '^ 

[5] 
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Inmbct  Enemikm  (If  THE  Tiu  Chop. 

Pka  Wkrvii,.  Scientifically,  th(>  pc<A-we(«vil  in  known  m  Aruf'At'A 
piMtrnm,  a  nnino  aiven  to  it  by  the  c<>lohrat«t«i  Linn>i>uii,  who  fimt 
(leHcrilwd  the  inwct  Ment  to  him  from  America.  Altliou);h  '*nlle«l  a 
weevil,  its  Hnout  w  very  Hhort ;  hcnct*.  it  in  not  n  true  Hnuiit<wvevil. 

The  athilt  iMwtle  i;*  Ncarccly  more  than  ono-Hfth  of  an  inch  in 
length,  and  one-tonth  of  an  inch  in  width.  An  to  color,  it  \n  brown- 
inh-tilack,  with  white  and  Mack  markinKM.  Hrran;((>d  an  in  Ki;;.  \,d 
Bettiden  the  white  markindt.  there  are  two  black  N|H*tM  on  the  end  of 
it«  iKMly,  which  the  winK"  (lo  °ot  cov(>r.  When  examine*]  cloaely 
with  a  kikhI  mat;nifyinK  glanH,  the  f«>elerH  ar«'  found  to  be  oompoaed 
of  eleven  jointN,  the  Hidim  of  the  thorax  are  notched,  and  the  thif(hH 
of  the  hind  lagN  are  thickened  and  provided  with  two  Hpinen. 

The  beetleM  make  their  «Hcape  from  th«>  pooN  either  in  the  late 
Nummer  or  nprin^ ;  thi*  majority  ijrobablv  in  the  Hpiin);.  Those  that 
appear  in  the  fall,  pasH  the  wintt-r  in  the  Iwrn  or  under  fencen  or  rub- 
bish, or  powibly  in  the  (ground.  Wh«'n  the  jK^aM  are  in  blosMom.  the 
lieetleH  appear  on  the  vineH,  and  the  female  de|)0fiitM  her  yellow, 
Hpindle-ahaped  e^ffi  on  the  outnide  of  the  youn;;  {kkIh.  Many  eggi 
are  frequently  found  on  a  pod,  but  always  singly,  and  attached  by  a 
sticky  substance,  which  becomes  white  and  glistening  when  dry. 

In  a  few  days,  the  grub  hatches  from  the  egg.  bores  through  the 
wall  of  the  poil,  and  enters  the  nearest  pea.  Within  the  seed  it 
feeds  and  grows. 

The  grub  ( Fig.  1,  a)  is  maggot-like,  bein^  fleshy,  slightly  swollen  in 
the  middle,  and  white,  with  the  exceptitm  of  its  mouth,  which  is  brown. 
It  has  three  pairs  of  minute  legs,  which  are  fre<piently  overlooked. 
When  full  grown,  it  is  about  one-fourth  of  an  inch  long.  It  eats  a 
a  circular  hole  on  the  side  of  the  pea,  leaving  only  a  thin  hull  a%  a 
covering.  It  then  lines  this  cavity  with  a  thin  paste,  within  which 
it  changes  to  a  pupa. 

The  pupa  (Fig.  l.band  c>  is  white, but  often  becomes  brown  after 
the  pens  are  threshetl  and  fumigated.  The  pupal  stage  is  th"  resting 
one,  and  lasts  al>out  a  week,  the  exact  duration  depending  largely  on 
weather  conditions.  It  then  transfornjs  into  an  adult  beetlo,  which 
may  cither  emerge  from  the  pea  immediately  or  remain  passive 
within  its  cell,  even  until  late  in  the  spring. 

Pea  Moth.  This  pea  enemy  '-.lown  as  the  pea  moth,  (Semaei't 
nifjricand )  is  more  widely  distt .  -d  in  Canada  than  the  pea-weevil, 
but  it  does  not  work  so  mucli  injury.  This  tiny  moth  (Fig.  2,  !•  iukI  c) 
is  the  parent  of  the  small  caterpillars,  or  "  worms,"  which  are  often 
found  within  the  pod  on  the  surface  of  partly  eaten  and  web-covered 
peas.  Bef'jlos  intlicting  injuries  to  the  pens,  these  "worms"  ( P'ig.  2,  a) 
leave  much  excreinentitious  matter  in  tin*  form  of  pellets,  which 
render  the  seeds  disgusting  and  worthless.     When  nearly  full  grown, 


the.  c«t«rpill»n,  ff  Into  th.-  jfroun.l,  whm.  thoy  ,,,i„  «  fin.  coc.<,n  un«l 
r«  n«.n  a  I  win  «r.      n  July  th.  ,nntl,«  emer«..  in.l  U.yi,,  ..^rir-Uv  ni 

hatch  fifHii  thf  t'jrjj-i  in  nliuiit  two  wivkf. 

Ute   r*^**  «!•«   iiiiiir.ll  iii.mt,  »n<l     ..iiK'tinifH  the^i-  are   Udiv 
.UinaK«  .  (Hk  2.  .I|      No  nllabl..  treatuunt  l.aH  «.h  v.t  U;u  f..u„.|  fj 

Tea"  uliitT"  •'  '"  "''''"''•'''  '"  "^'^  ""•'>'  l'***^-  ^'"'=^'  '•'^'*«  '"* 


Fie.  1.     P,n  W^fril.    (a)  Thi- 

fTuh  ',  (ft|  thi'  |iii|ia,  iimli'-  'iir- 
«'  I  .!<•)  the  |>ii|itt,ii|i|i<'r  i.iirtai«  ; 
('/I  Ihi- .ulult  Mfiiil.    ((>riifiiial.( 


K.k-.   :      r,,,M,.ih.     „:;  \  ,„i;^r.mn"»„riii   or .  ai.n.illar 

I.-)  ...lult  moil,  »,||,  wi„^.     .  „„,  ;  ^,  „  •    ,„      „,  H,^"    "  ■ 
iiijurr.1  I.'   ,       .•aicT|.illai',.  1'.    •.,,,  ,:„,,|,  '  ' 


Pka    Aphis.      Within    th.- 


f.iw    vei.i«,    tht 


anhi* 


(  Se,^ar<rpkora  pini)  appeare.!  in  sev.ral  localitu^.s  in  Ontari...  espociallv 
.n  Prince  Mwanl.  Lennox,  A.j.lin-ton.  and  We„tw.,ith,  whore  it 
caused  eonsiderable  io.s.  In  many  of  the  States  to  the  south  of  us 
the  losses  from  this  insect  wore  veiy  hir«.-.  The  life  hisf.rv  of  th.' 
aphis  IS  interesting,  as  it  spen.is  th.-  tirst  part  of  toe  s;Hs.;n  on 
clover,  rnigrates  to  peas  in  summer,  moves  J«ick  to  the  clover  in  the 
tall,  and  upon  it  spends  the  winter.  In  Ontari..,  however,  it  has  done 
no  serious  lianii  to  the  clover  crop.  Kortunatelv  it  is  attacke.1  by 
several  predaceous  and  para-sitic  insects,  an-l  hy  a  tun-Mis,  all  of  which 
aid  in  keepiufj  it  in  check. 
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The  History  of  the  Pea  Weevil  in  Ontario. 

Until  recently  it  was  the  general  belief  that  the  pea  weevil  was  a 
native  of  America  ;  but  there  is  a  strong  reason  in  favor  of  its  foreign 
origin.  It  is  not  known  to  feed  on  any  other  plant  than  the  culti- 
vated pea,  of  the  genus  Pisum,  which  is  an  introduced  plant  of 
Eastern  origin.  It  is  likely,  therefore,  that  it  came  from  the  Ea.st, 
whence  came  so  many  of  our  cultivated  plants,  and  their  insect 
enemies  as  well. 

The  earliest  published  record  of  the  depredations  of  the  pea 
weevil  in  Ontario,  so  far  as  we  are  aware,  is  that  made  by  the  Rev. 
Geo.  S.  J.  Hill  of  Markham,  in  1857.  This  gentleman  won  the  second 
prize  ( £25  )  offered  by  the  Legislature  of  Canada,  for  an  essay  on  the 
insects  injurious  to  the  wheat  crop.  Incidentally,  in  that  es.say,  allu- 
bion  was  made  to  the  pea  weevil,  which  was  stated  to  be  one  of  the 
most  injurious  insects  to  the  farm.  It  is  very  probable,  then,  that  the 
weevil  even  in  the  fifties  was  an  old  offender. 

About  1860,  the  weevil  was  very  injurious  in  Wentworth  county. 
It  is  stated  that  the  farmers,  almost  to  a  man,  at  that  time  gave  up 
growing  of  peas  for  two  years  with  the  result  that  the  weevil  was 
destroyed.  The  south-western  counties  have  nearly  always  suffered 
most  severely ;  for  frequently  when  the  remaining  portions  of  the 
Province  have  been  entirely  free  from  the  pest,  the  pea  crops  in  the 
south-western  counties  have  been  badly  injured. 

Rev.  Dr.  Bethrme,  editor  of  the  Canadian  Entomologist,  writes 
us  that  the  weevil  has  been  a  familiar  insect  to  him  for  nearly  forty 
years,  and  that  while  he  was  editor  of  the  entomological  column  of  the 
"  Canadian  Farmer, "  published  by  the  late  Hon.  George  Brown,  from 
1865  to  1873,  he  frequently  had  occasion  to  give  correspondents  in- 
formation regarding  the  insect.  During  this  whole  period  of  nine 
years,  the  weevil  was  very  injurious,  especially  in  the  south-western 
part.  In  1870-71,  few  peas  were  grown  in  Essex,  Kent,  and  Lamb- 
ton,  while  good  crops  were  common  and  the  weevil  was  not  abundant 
in  the  neighborhood  of  London.  Gradually,  however,  and  year  by 
year,  the  weevil  spread  north-eastward  ;  and  about  1878-1880  most  of 
the  farmers  in  that  part  of  the  Province,  south  of  a  line  drawn  from 
Newmarket  to  Goderich,  were  compelled  to  give  up,  to  a  large  extent, 
the  growing  of  peas. 

During  the  years  1885,  '80,  '87,  the  weevil  did  very  little  injury. 
The  acreage  devoted  to  the  pea  crop  in  south-western  Ontario  was 
gradually  reduced  during  1882,  '83,  and  '84,  and  this  may  account  for 
the  partial  disappearance  of  the  weevil  during  the  following  years. 
(  Fig  3,  c  )  A  few  farmers,  however,  nuither  stopped  growing  peas 
nor  fumigated  their  infested  crops  ;  and  this  was  a  great  mistake,  a.s 
it  prevented  a  general  eradication  of  the  weevil.     Along  with  the  in- 
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crease  of  the  acreage  from  1S86-1890,  fhe  weevil  increased  in  numbers 
and  spread  rapidly  along  the  Lake  Ontario  counties  to  the  great  pea- 

S owing  sections  of  Prince  Edward  and  Lennox  and  Addington. 
uring  1892-1893,  the  weevils  were  very  numerous,  but  during  1894- 
1895  there  was  another  decrease  in  the  extent  of  the  injury  done. 
From  1896  until  the  present,  the  pest  has  been  on  the  increase  and 
many  sections  have  given  up  the  growing  of  peas.  Durham,  Nor- 
thumberland and  Prince  Edward,  some  years  ago,  grew  large  quanti- 
ties of  seed  for  French  and  American  seedsmen  ;  but  the  depredations 
of  the  weevil  became  so  serious  that  the  growing  of  peas  has,  to  a 
large  extent,  been  discontinued  in  these  counties. 

There  is  a  larger  section  of  the  Province,  however,  which  is  free 
from  the  weevil.  (See  Fig.  4.)  A  line  drawn  from  Brock ville  to  Midland 
separates  the  weevil  area  from  the  area  which  is  practically  free  from 
the  weevil.  This  more  northern  area  includes  such  fine  farming  dis- 
tricts as  the  Ottawa  Valley,  the  Temiscaming  district.  Parry  Sound, 
S?."f^®™  -^'goma,  the  Manitoulin  and  St.  Joseph  Islands,  and  the  Fort 
William  and  the  Rainy  River  districts.  This  northern  area  could 
grow  sufficient  peas  for  home  consumption,  and  for  our  foreign 
markets,  until  the  pea  weevil  is  eradicated  in  southwestern  Ontario. 

LOSS  TO   ONTARIO   IN    1902   BY   THE   PEA   WEEVIL. 

It  is  always  a  difficult  problem  to  estimate  correctly  the  losses 
caused  by  an  injurious  insect,  as  several  factors  of  uncertain  value 
must  be  considered.     In  the  case  of  the  pea  weevil,  the  factors  are  : 

(I)  The  Decrease  in  Acreage.  (Fig.  3).  This  in  itself  should  not 
be  considered  a  total  loss  ;  for  if  the  land  i.s  not  sown  to  peas,  it  is 
not  lying  idle,  but  is  used  for  the  production  of  some  other  (often 
substitute)  crop.  When  we  study  the  statistics  of  the  pea  crop  of 
Ontario  for  the  last  twenty  years  (since  1882),  we  are  forced  to  con- 
clude that  the  acreage  of  peas  in  1902  is  just  about  one-half  of  what 
it  would  have  been  if  the  weevil  had  not  proved  destructive.  In 
1882,  the  total  acreage  of  peas  was  560,770  acres;  in  1885,  646  081 
acres;  in  1888,  6!J6,b53  acres;  in  1891,  752,453 acres  ;  in  1894  785  007 
acres;  in  1896,  829,601  acres;  in  1897,  896,735  acres;  in  1898  865- 
951  acres :  in  1899,  743,139  acres;  in  1900,  661,592  acres;  in'l90i 
602,724  .icres ;  and  in  1902,  532,639  acres.  There  was,  therefore,  a 
gradual  increase  from  1882  up  to  1897,  then  a  gradual  decrease  from 
1897  to  1902.  That  this  decrease  in  acreage  was  due  to  the  pea 
weevil  there  can  be  but  little  doubt.  If  we  suppose  that  the  area 
devoted  to  the  pea  crop  in  1902  should  have  been  about  one  million 
acres,  according  to  the  natural  rate  of  increase  from  1882  to  1897. 
then  there  is  a  decrease  of  about  500,000  acres  in  1902.  The  decrease 
in  yield  would  be  about  10,000,000  bushels,  worth  about  $6.000  000 
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(2)  The  Decrease  in  Yield  per  Acre.  In  a  season  like  that  of 
1902,  when  all  kinds  of  pea  crops  were  partial  failures,  it  is  difficult 
to  estimate  correctly  the  loss  due  to  the  weevil  alone.  The  average 
yield  of  peas  for  the  past  year  was  about  five  bushels  per  acre  less 
than  the  average  yield  for  the  past  twenty  years  ;  and  it  should  be 
understood  that  the  returns  sent  to  the  Bureau  of  Industries  are 
given  in  measured  bushels  and  not  in  weighed  bushels  of  60  pounds. 

(3)  The  Decreased  Market  Value  of  Weevilly  Peas.  This  is  very 
marked  in  the  south-western  part  of  Ontario  where  the  weevils  have 
done  so  much  injury  for  a  number  of  yeara  past.  As  there  are  large 
areas  in  Northern  Ontario,  however,  where  peas  of  excellent  quality 
and  free  from  weevil  are  still  grown,  Ontario's  reputation  as  a  pro- 
ducer of  seed  peas  of  high  quality  should  be  maintained.  More  than 
half  of  the  territory  of  Ontario  is  practically  free  from  the  weevil ; 
and  with  care,  our  foreign  trade  in  seed  peas  of  superior  quality 
should  be  increased  rather  than  diminished. 

(4)  The  Decreased  Value  of  Weevilly  Peas  for  Feeding  Pur- 
poses. As  a  result  of  a  number  of  examinations,  it  is  found  that 
where  weevils  have  infested  all  the  peas  and  have  afterwards  escaped, 
the  seed  weighs  on  an  average  about  45  pounds  instead  of  60  pounds 
per  measured  bushel,  or  in  other  words,  the  weevils  have  eaten  one- 
quarter  of  the  peas.  In  the  case  of  the  small  peas,  such  as  the  Chan- 
cellor variety,  the  injured  seed  weighed  only  37.7  pounds  per  measured 
bushel ;  and  in  the  ca:;n  of  the  large  peas,  such  as  the  Black-Eyed 
Marrowfat  and  the  New  Canadian  Beauty,  the  injured  peas  weighed 
from  48  to  52  pounds  per  measured  bushel. 

(5).  The  Small  Germinating  Power  of  Weevilly  Peas  when  Used 
for  Seed.  On  an  average,  only  about  30  per  cent,  of  the  weevilly  peas 
will  germinate.  Farmers,  however,  try  to  .secure  sound  peas,  or  use 
an  increased  quantity  of  weevily  peas  for  seed  purposes. 

The  average  annual  yield  of  peas  per  acre  for  twenty  years  ( 1883- 
1902)  is  19.3  bu.shels,  while  for  the  last  five  years  (1898-1902)  it  is 
17.6  bushels.  This  gives  a  decrease  of  1.7  bushels  per  acre ;  and  with 
an  area  of  532,639  acres  in  peas  in  1902,  it  represents  a  loss  of  over 
900,000  bushels,  worth  over  half  a  million  dollars.  These  amounts 
do  not  represent  the  actual  loss  in  yield,  due  to  the  weevil ;  they 
simply  mean  that  the  lo.s8  in  1902  was  $500,000  more  than  it  would 
have  been  on  the  same  acreage  during  an  average  year  of  the  twenty  ; 
but  the  weevil  was  more  or  less  injurious  during  all  of  these  years  ; 
so  the  real  loss  in  1902  due  to  decrease  in  yield  per  acre,  would 
probably  be  upwards  of  $1,000,000. 

If  we  group  the  losses  due  to  the  last  three  factors,  we  may  get 
a  rough  estimate,  by  supposing  that  one-quarter  of  all  the  peas  pro- 
duced in  1902  was  destroyed  by  the  weevil  and  hence  made  less 
marketable,  less  valuable  for  feeding,  and  less  germinable.  The  total 
yield  in   1902  was  7,664,679  bushels,  worth  in  round  numbers  only 
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J3,000,000.  instead  of   84,000.000.  a   loss  of  $1,000,000.     There 
therefore,  a  total  direct  loss  of  over  $2,000,000. 

In  dealing  with  the  probable  losses  by  the  weevil  we  have  been 
very  conservative  m  our  estimates.  For  example,  we  have  attlninted 
to  es^mate  the  loss  occasioned  by  the  decrease  in  acreage  ;  but  unless 
the  best  substitutes  for  the  pea  crop  are  grown,  persons  engaged  fn 
the  bacon  industry,  or  the  export  trade,  will  be  disposed  to  Sieie 
that  Ontario  suffers  a  heavy  loss  in  this  great  decrease. 

Varieties  of  Field  Pe.\.s. 

nnr  Yf^^^^^  ?^  """^  ^'"P^""^^  Varieties  of  peas  have  been  grown  in 
our  experimental  grounds  within  the  past  fourteen  years  The 
greater  number  of  these  have  been  tested  for  at  least  «ve  years  in 
succession,  after  which  time  the  poorer  varieties  have  Ijeen  ^63 
and  th3  more  valuable  kinds  have  been  retained  in  the  experSt 


Average  reiults  for  seven  (7)  yean. 


Varietifla. 


1.  White  Wonder 

2.  New  Zealand  Field  . . .' . 
8.  Barlj  Britain 

Egyptian  Mommy 

Tall  White  Marrowfat. 

New  Zealand  Brown  . . 

Potter 

New  Zealand  Blue  . 

PrusRian  Blue 

D'Auvergne 

White  Eyed  Marrowfat . 

12.  Common  Grey 

18.  New  Canadian  Beauty  .! 
14.  Chancellor 

White  Imperial...!;;..; 

Improved  Grey 

Canada  Cluster 

Crown _ 

Black  Eyed  Marrowifat! 

20.  (iolden  Vine 

21.  Sword ;;■■ 

22.  Centennial  White 

23.  Multipliers  .... 

24.  Prince  Albert 

K-  Striped  Wisconsin  Blue 
26.  Coffee 


Color 

of 
psas. 


Yield  per 
acre. 
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7. 
8, 
9. 
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15. 

16. 
17. 
18. 
19. 


White.., 

White... 

'  Brown  . . 

White... 

White... 

Brown  . 

White.   . 

Blua 

Blue 

White. . 

White.. 

Brown  . 

White 

White 

White 

Brown 

White. 

White. 

White. 

White. 

While. 

White 

White 

White  ... 

M'tl'dblue 

D'k  brown 
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Careful  tests  have  been  made  each  year,  to  .letermine  the  proiJuctive- 
ness,  the  quality,  the  resistance  of  the  attacks  of  the  pea  weevil,  etc., 
of  all  the  varieties  under  experiment.  The  table  here  presented 
^ives  the  average  results  of  each  of  twenty -six  of  the  leading  varie- 
ties for  a  period  of  seven  years. 

It  will  be  observed  from  the  average  results  given  in  the  table 
that  there  is  a  great  variation  in  the  comparative  size  of  the  peas 
One  thousand  seeds  of  the  New  Canadian  Beauty  weighed  10.7 
ounces,  and  a  similar  number  of  the  Common  Golden  Vine  variety 
weighed  only  .5.2  ounces,  the  weight  of  the  former  being  more  than 
■double  that  of  the  latter. 

The  average  number  of  days  between  the  time  of  seeding  and  the 
time  of  ripening  of  all  the  varieties  for  the  .seven  years  is  101.  It 
will  be  observed,  however,  that  the  Chancellor  variety  matured  in 
«4  days  after  planting,  and  that  the  Prince  Albert  required  109  days 
to  reach  maturity.  There  was  thus  an  average  of  fifteen  days  be- 
tween the  dates  on  which  the  earliest  and  the  latest  varieties  leached 
their  ripened  stage. 

In  the  average  length  of  vines  there  is  a  great  difference,  the 
extremes  being  19  inches  for  the  White  Wonder,  and  52  inches  for  the 
Prince  Albert  variety.  Owing  to  the  extreme  shortness  of  the  straw 
of  the  White  Wonder  peas,  th-jy  are  suitable  only  for  very  rich  soil 
which  naturally  grows  an  abundance  of  straw.  The  Golden  Vine 
variety  produces  a  straw  which  is  exactly  the  same  length  as  the 
Average  of  all  the  varieties  included  in  this  report. 

In  each  of  the  past  seven  years,  very  careful  notes  have  been 
taken  regarding  the  average  percentage  of  peas  of  each  variety  which 
were  infested  with  the  pea  weevil.  In  order  to  obtain  this  information, 
two  hundred  peas  of  each  variety  were  opened  on  each  examination, 
and  the  number  of  weevilly  peas  was  carefully  counted.  It  will  be 
seen  from  the  figures  given  in  the  table,  that  all  of  the  varieties  were 
more  or  less  affected.  Those  varieties  having  the  smallest  percentage 
of  weevilly  peas  in  the  average  of  the  seven  yeats'  experiments  were 
the  Egyptian  Mumniy,  25  per  cent,  and  the  Canada  Cluster,  29  per 
«ent.  The  E^^yptian  Mummy  and  the  Canada  Cluster  are  varieties 
very  similar  in  their  I  abits  of  growth.  Those  varieties  having  the 
greatest  number  of  weevdiy  peas  wei  e  the  Improved  Grey,  49  per 
oent.;  Crown,  41  per  cent.:  and  Mew  Zealand  Field,  40  per  cent.  Of 
all  the  peas  grown  from  the  twenty-six  varieties  during  a  period  of 
seven  years,  35  per  cent,  were  weevilly. 

Although  all  the  varieties  of  the  peas  grown  and  harvested  in 
the  Experimental  Department  for  seven  years  have  been  submitted  tf> 
the  carbon  bisulphide  treatment,  and  no  live  weevils  have  been  .sown 
with  the  peas  during  that  length  of  time,  yet  the  percentage  of 
weevilly  peas  in  the  resulting  crops  has  steadily  increased  from  year 
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district  from  less  than  10  ner  o.^f  f  ^  ^T  T  "'«''"«'**-<l  in  this 
perio<l  of  six  or  seven Vears'h^dies  wh^h  S  t  f  '"'•  "'"*•  /"  * 
districts  of  Ontario  where  Jie  no^ I,       ^  •    •        ^  *"  "^<="''  '»  ^''"se 

viding  no  precaution  "[.k^n  tHiXue  H ''^  ""Tf  "  •'"•'•^'  P^ 
starvation  Neither  in  the  Fvlnil^  ?  i  '  ^'"''''  ^>'  *»"'««ation  or 
of  the  College  were  aiV^s  Zn?n  m  """^  ""  ^•■"'  '^•'•P«'t".ent 
in  the  sunmi^r  of  the^^reS  yZr       "''^  "'"'"''  ""^  •^"""''•'  ^^  -pen 

.  The  average  weight  pjr  measured  bushel  of  ,.ll  fj. 
given  m  the  table  is  59.4  pounds  TI.p^p  JIT  i  1  ''"'  ^''""'t-'^ieN 
more  or  less  by  the  damage  done  b/  CVer^  ^^  i^L  th"  "'"""^^ 
treated  immediately  after  harvest  tCl^-i  '  ?  u  .*^''  P''"'*  ^''"'•e 
weevils  had  been  allowed  to  ccmlnlefTf.^'^  ^^''''T  *'"^"  '^ ^he 
the  peas.     Asa  result  of  carpf.T^-     f-"  ''"'"''  an<i  •'«cape  from 

of  J^as,  all  of ;s'l:$  ssitssr '^^rSijT  ti-^'^  '-i^ 

had  escapee  ,  we  found  the  w^irrhf  "om  wjiich   the  weevi  « 

aso  s.,il  „f  ( )„,„„■„  t  hot.  '."rlt  „l  wl,  1 1,        i'""  ""■°      ''°'  ""'  "«■- 

™a  the  lowe,t"2.S  t™lX'''u  Z:JZ  m"'  l"  '"'i'T'  '"'"-  ""' 
the  White  Wo,Kh.i-  v.retv    wh  nh  L      1      !  .'iT''  •""■'^^^•'■'■.  ""'t 

View  of  pe,«.  is  no.  .uiubE  lo^  ^^  *  »  «  t.t^J.^"^  "'"  ''•".  '» 
to  Its  short  growth  of  straw      Tl>  .    u-        ?■        i^'"*^""  ♦'"nis,  owing 

<lucesalarge"yieldoftth:e"d  I  stS'f  blt'hT's;^  ^•"•'^'^- ''•"■ 
than  that  of  most  other  varieties.  It  w  J  al  o  1  n  ^''k'''  'TT' 
the  individual  peas  of  this  varietv  are     nJf    ?        '.^"'e-'beied  that 

the  percentage^.f  weevi.lv  pea^  U  le  .  h  Hhat  T'  "''  Jl"^ 
variety.  '    ^  ^'  ®"  "lat  ot  any  other 

Within  the  past  nine  v-ears  ton  v,ariptiV«  «f  «,  i  i  ^  i  •  ,  , 
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experiments  have  been  succeHsfully  conducted  on  five  hundred  and 
seventy-ono  Ontario  farms.  Those  varieties  which  have  given  the 
larsest  average  yield  of  jfrain  per  acre,  each  producing  upwards  of  25 
bushels,  are  the  Egyptian  Mummy,  Chancellor.  Prussian  Blue,  and 
Striped  Wisconsin  Blue  ;  and  those  varieties  which  have  given  an 
average  yield  of  between  i4  and  25  bushels  per  acre  are  the  Early 
Britain,  the  Canadian  Bee-  ty,  and  the  Canada  Cluster. 

Each  experimentei  iiot,  been  asked  to  examine  the  peas  carefully 
for  the  weevil  by  .splitting  open  200  peas  from  each  plot  and  counting 
the  number  of  weevils  in  the  form  of  either  little  white  worms  or 
darkish  brown  beetles. 

From  the  reports  received,  we  find  that,  with  the  exception  of  a 
\ery  few  scattered  places,  there  is  no  pea  weevil  north  and  east  of  a  line 
drawn  from  Brockvillo  to  Midland.  The  accompHuying  map  (page  9) 
shows  the  distribution  of  the  insect  throughout  Ontario,  based  largely 
on  the  reports  of  our  co  operative  experimentors  for  the  past  two 
years  (1901  and  1902).  Reports  have  been  received  from  all  of  thf 
districts  in  New  Ontario,  and  indicate  something  of  the  great  possi- 
bilities of  that  country  in  supplying  peas  of  superior  quality  until  the 
pea  weevil  can  be  eradicated  from  south-western  Ontario. 

Selection  of  Seed. 

Large  and  Small  Seed.  An  experiment  has  been  conducted 
for  five  years  in  succession  to  ascertain  the  relative  value  for  seed 
purposes  of  large  and  small  peas  of  the  same  variety.  In  each  of  five 
years,  a  certain  number  of  large  sound  peas  were  carefully  selected 
and  counted.  A  similar  number  of  small  sound  peas  were  selected  at 
the  same  time  and  from  the  same  variety.  The  small  peas  were 
usually  about  one-half  the  size  of  the  large  ones  In  each  year,  botli 
lots  were  sown  at  the  same  time  and  on  uniform  plots  of  equal  size, 
situated  side  by  side. 

The  average  results  for  the  five  years  were  as  follows  :  Yield  of 
the  large  seed,  H0.3  bushels  of  grain  and  1.8  tons  of  straw  per  acre, 
and  that  of  the  small  seed,  23.9  bushels  of  grain  and  1.1  tons  of  straw 
per  acre.  A  certain  number  of  large  peas,  therefore,  gave  26.8  per 
cent,  mure  grain,  and  18.2  per  cent,  more  straw  than  a  similar 
number  of  small  peas  of  the  same  variety  in  the  average  of  five 
years'  experiments. 

Whole  and  Split  Seed.  Many  farmers  thresh  their  peas  with 
a  grain  separator  and  part  of  the  peas  are  split  in  the  process  of 
threshing.  Some  farmers  carefully  separate  the  split  peas  and  sow 
nothing  but  whole  seed  ;  while  others  sow  their  peas  without  making 
this  separation.  An  experiment  has  been  conducted  at  the  college  for 
eight  years  in  succession  by  sowing  on  uniform  plots  equal  quantities 
of  whole  and  split  seed  of  the  same  variety.     The  average  results  for 
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the  eiijht  years  were.— the  whole  «a»i  qa  t  u    l  , 

tons  of  st,4w  per  ac^.  and  the  aDlitl;^^?^^^^^^^       u°'  F*'"  «"d  ^^ 

and  3-5  of  a  tSi  of  ,traw  per  acre.  ^  *°  ^""'^'^^  °f  ^'''^in 

Sound  and  Weevilly  Seed  vfo,..,  u 
quently  that  the  weevil  in  not^u^ig^rn^.t'th?;^"'''  "?'*^^^  ^''^ 
and  has  not  eaten  much  of  the  substance  of  ff  P'*\?r  f""'v««tcd. 
observed  this  fact;  but  very  frrnuentiv  w/.  ^'1:  ^"  '^'^^^  »'«o 
grub  is  full  grown  and  in  the  puDa "r  thJf  '  ?^'''^'^  ^^"^  ^^e 
practically  all  the  harm  thlt  itTs^cVlbleV/S^^         '^"'^  ''^  ^«'^« 
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weevil,   ..gkin"  „„  .  „,  ian.e  a"  /"(,„    •■  !kin  •■       "  ""/'"  ''e-iroye,!  I,v  thn 

.He  pup.  sta^e,  it  h.  dr.ZhYin^ro^^S  "To    Sr"'' 
weevil  ar«Mv«l„abinOTi!H„;i''^"\"';'*    ''^  '"'^<'  ""h  thu 
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ihegi-ubA  dhow  no  inclination  whatever  to  avoid  tlie  ffermfl.  (Fig.  ft). 
Moreover,  germination  teHt'<,  earrietl  out  on  Heverul  (jccanionH  with 
injured  mfsdn,  have  proved  concluHivuly  tliat  but  a  Hrnali  purcuntii^t*  of 
them  germinate,  anci  a  atill  siuallcr  percentago  develop  into  vigorous 

Slants.  In  1M!)7,  we  found  that  about  throe-Ktths  of  the  poivH  of  the 
larrowfat  variety,  which  had  liecn  injured,  «lid  not  germinate,  and 
that  with  the  Golden  Vine  variety  only  thirteen  per  cent  of  the  pcaM 
germinated.  If  a  ])«r.son  were  sowing  weevily  Heed  of  the  Goldi-n 
Vine  variety,  it  would  Iw  neceswiry  to  sow  15  acres  of  peas  in  order 
to  get  as  p.any  plants  as  would  be  produced  from  sowing  two  acres 
with  SO'   id  seecf. 

The  material  has  been  stored  within  the  seed  by  the  plant  for  a 
purpose,  and  that  is,  to  serve  as  a  foo<l  supply  for  the  germinating 
plantlet.  Nut  until  the  plantlet  has  developed  lH)th  a  nxjt  system 
and  a  leaf  system  can  it  prepare  food  for  itself.  Up  to  this  period  it 
is  entirely  dependent  on  the  food  stored  up  in  the  seed  ;  and  it  is 
plain  that  seeds  which  have  a  large  portion  of  their  food  eaten  by  the 
weevil  will  stand  but  a  poor  chance  of  producing  good  plants. 

Dates  of  Seedino. 

Peas  were  sown  in  our  experimental  [dots  on  six  different  dates, 
in  the  spring  of  each  of  six  years  previous  to  1901.  One  week  was 
allowed  between  each  two  seeding>i.  In  the  average  of  the  six  years, 
the  first  seeding  took  place  on  April  ISth,  and  the  last  seetli'ng  on 
May  23id.  The  average  of  grain  per  rcre  from  the  six  ditFerent  seed- 
ings  was  as  follows: — Ist  seedins,  2G.5  bus..  2nd  seeding,  HO.l  bus.; 
3rd  seeding,  2H.8  bus.;  4th  seetling  25.5  bun.;  5ih  seeding,  21.5  bus; 
6th  seeding,  10  5  bus.  The  peas  from  the  different  seedings  were  ex- 
amined, and  Iv  was  found  that  as  the  season  advanced,  the  perconta^^o 
of  peas  containing  weevils  decrea.sed  slightly.  In  order  to  get  jnore 
complete  information  on  this  subject,  peas  were  distributed  for  co- 
operate experiments  throughout  Ontario  in  KS99  and  again  in  1900, 
and  were  sown  on  four  different  dates  with  two  weeks  Ijetween  each 
two  seedings.  The  first  seeding  took  place  in  the  latter  part  of  April 
and  the  lost  seeding  in  thu  early  part  of  June.  The  following  are 
the  average  results  of  the  various  tests  made  over  Ontario  for  two 
years: — 


Seeding . 


lit    Seriding 

2nd  Seeding  

8rd  SeediuK , 

4th  8ee<iing i 


Per  ceD''.  <•! 
Weevilly   PesH. 


79 
67 
67 
41 


BoiheU  of  PeM 

per  Acre. 

21 

17 

13 

9 


It  will  be  seen  that  the  decrease  in  the  yield  of  grain  per  acre  is 
more  marked  than  the  decrease  in  the  percentage  of  weevilly  peas. 
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-uit.  fro,,,  .,.wi„,.'r",;.M,  o"  tZi'r ;;;,"'"[:,' "'T"'  -; 

Sword  pciH  t,«r  acrfi  wliiM.  „.  ii    '^*""'  "    *'"«'.   tlwincl  or.  and 

that  it  £  noitwrto  HOW  r«'M ^  '""•'"■'"•  ^•^'  '••'^"  »""""" 

v.iri..tie8.    such  a«    the  Blact  M  ^"*  "7"  •'*'  '^^'  ■"••^'"  ''"•^''''•1 

Mktiiods  of  Sowivo. 

inediatolybeforo sowing  ^Tlu  vo  a  r  '"*?,  «'7'7"' fc  »'«'''"  "s'-l  in,- 
«how  that  the  land  or^  which  th7S  n '  .'*  'hetLirtyoxnorimontM. 
•Irill  .as  pmlnce.1  one  and  one  h^^rl  ,"'.  *''""  '"''"  ^'^^  "  «••««" 
•and  on  w^hich  the  peas  W  U.!i';:!J:rto:d?:r"  """•^'  ''^"  ^'^^ 


OuowiNo  Peas  with  Othku  Crops 

MiXTl'RES  FOR  GkeEN  F()t,r,ER  AM.  FOR  HlV       V   .      • 

succe.s«,o„.  peas,  ,.atH.b»rh.y.  and  sprinrXatw.'.r.  "'  ''"'"■'  '" 
«n.l  m  eleven  different  con.h  nat  .X  fc  t  e  '"-  "r"  •'^'P'^'!^^''y 
wlie'.her  or  not  bofer  resultH  cnnld  1.'..  L  '  P'.'P"'"'  "'  ase.TtHini„;r 
cropH  together  than  by  gXinrthe  ant  Z'  *'"'"  *^'""r'""  ^^'•■'•"» 
of  finding  out  which  n.iXr  ™nl  V    '     "^  °P''.  '*''l"^'-"t*'ly  •  '",.!  also 

fodder  anil  for  hay  t"     tvZ   tSr'in  '?    ',"  oo"""'^'*  ''''  "••-" 

experiments  the  /mm^  J\Zh  "•  ^"">'  "'^^  P^""  ^-'-''t-  of  the 

yiiid  of  both*';e^en';:,i^ranrhay^;:ru'rV"S 

-)wn  separately.  Jn  the  average  res  Its  of  six  v..r  •  '''""'^«'•'^'"« 
with  eleven  different  mixtures  the  ™tesf  vi  if  ^«"\f'^.P"'-"""nts 
a  mixture  of  peas  and  oats  Mi-^^test  yield  was  obtained  from 

.hfferlnt'^'jJp^^tiriTT^^^^^^  ^'^  TV^-  '"  -'-'''  »'- 

the  most  ^tisfactory  reSs  we  J  obtl^ri  T^'  '*  "^'^  ^"""'^  ^^''^ 
'•ushels  of  oats  and  one  bushel ^fL^^.  ^}'T\^  '""'*"'•«  "^  two 
seed  per  acre.  ''^  P^*"'  °'' ''  *"*"'  «'  three  bushels  of 

Among  all  the  difTerent  varieties  of  peas  and  oats  whi^l  I 
tjeun  grown  at  the  Colleffe   r  fo,.,  ^f  *i     ^     \       .       "  wnieJi  have 

>tr.t^^e'.E^  S^  If "  -  "^^^^^^^^^^  -  ".S 
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inixturoH  of  peas  and  uaU,  compriiing  early,  mediam,  and  late  varie- 
ties, we  got  the  following  resultii  in  length  of  time  renuired  to  produce 
fodder  of  the  be«t  quality,  and  in  yield  of  green  fodder  per  acre : 
Daubenoy  oatH  and  Chancellor  poaH.  70  dayn,  5.9  tonii ;  Siberian  oatM 
and  Pruiwian  blue  peas,  77  dayH,  C.U  totui ;  imd  Golden  Qiant  oata  and 
Prince  peaa,  84  days,  6.1  tonti.  The  Siberian  oata  and  the  Pruuian 
Mu*  vea$  form  a  mixture  which  haH  given  the  beet  general  e&tisfaction 
of  all  the  varioticM  grown  togcthvr  for  fodder.  By  sowing  this 
mixture  at  different  daten  in  the  spring,  the  time  in  which  the  fodder 
can  be  used  to  good  advantage  can  be  conHiderably  extended. 

Co-operative  experiments  were  conducted  over  Ontario  for  five 
yearn  in  succesiiion  to  test  the  value  of  peas  and  oata  (2  of  oats  and  1 
of  peas)  an  ci)mf)ared  with  tares  and  oats  (2  of  oats  and  1  of  tares) 
for  fit-een  fo'*  ler.    The  average  yield  of  green  fodder  from  each  acre 

E)r  annum  was  7.0  tons  from  the  former,  and  8.2  tons  from  the 
iter.  It  will,  therefore,  be  seen  that  the  mixture  of  tares  and  oats 
surpassed  the  mixture  of  peas  and  oats  by  an  average  annual  yield  of 
600  pounds  of  green  fodder  per  acre. 

xa  those  districts  of  Ontario  where  the  pea  weevil  does  not  exist, 
peas  and  oats  can  be  grown  together  satisfactorily  for  the  production 
of  either  green  or  dry  fodder.  In  tho^e  portions  of  the  Province 
where  the  pea  weevil  is  troublesome,  spring  tares  may  he  used  instead 
of  peas  to  mix  with  oats.  If,  however,  peas  and  oats  are  grown 
together  for  green  fodder  in  the  weevil  infested  districts,  the  crops 
should  be  cut  about  the  time  that  the  peas  have  reached  the  blosson)- 
ing  stage. 

Mixtures  for  the  Production  of  Grain.  In  the  trial  grounds 
at  the  College,  peas,  oats,  barley  and  spring  wheat  were  grown 
separately  nnd  in  eleven  different  combinations  for  the  prod  tion  of 
grain.  This  experiment  was  conducted  in  duplicate  tor  sia.  years. 
A  mixture  of  oats  and  barley  gave  the  greatest  yield  (2,261  lbs.)  of 

grain  per  acre ;  a  mixture  of  oats,  barley  and  peas  gave  the  second 
ighest  yield  (2,101  lbs.)  of  grain  per  acre  ;  aad  a  mixture  of  oats  and 
peas  gave  the  fifth  highest  yield  of  grain  (1,988  lbs.)  per  acre. 

On  examining  the  peas  which  were  grown  with  the  oats,  wheat, 
an  '.  barley,  we  found  weevils  ;  but  the  percentage  of  weevil  was  not 
quite  80  high  as  where  the  peas  were  grown  by  themselves. 

Peas  as  a  Pasture  Crop. 

In  1900  anu  again  in  19U1,  we  tested  oats  and  peas,  both  separ- 
ately and  in  combination,  for  pasture  purposes.  When  the  crops  were 
about  twelve  inches  high  thay  were  pastured  off  b>  cattle.  That  the 
green  oats  were  eaten  more  readih  than  thi<  gieen  pea-s  was  quit» 
noticeable.  These  crops  did  not  prove  very  satisfactory  as  cattle  pas- 
tures. From  observations  made  we  believe  that  a  mixture  of  oats  and 
neas  would  perhaps  make  a  suitable  pasture  for  sheep,  and  that  either 
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Peas  an  a  GarrN  Mawire. 

reach  the  beHt  condition  fornbwn7„^i  T^  Jl""""  \*"''  ^^«y  ''""'d 
the  crops  were  plowS  Sown  o^^  JirS  *^  ''''  '""'  V^-  *'"'>'•  ^'ter 
surface  three  or  four  timt^  dS^Vhl  ;„^^^^^^  a"^*"  cultivated  on  the 
wa.  ,own  on  or  about  the'ttirrd'aVofrpTemt''"^^^        ''''  ''»•«•'' 

.ere  r!r-r '^^^  ?«*\r 

docod  ei  biuh.b  per  aci,  ™^Th       "  •,"  ?  "T*"  "'"»"«  P™- 
.h«t  wL  «Kd  forpSoS^gS,!''""  """''"  '•"''  ""  *'•«''   •""I" 

SumiTCTB  ,o»  0«'"»*"jJ_^;;^..D  Peas  ,»  WEEva.,srE»r.,. 

cognized.    Sev.r.A°rS  „hT,,?,tT'''V*'  ('"'y  (!«"'.™"y  «- 
ing  have  beeo  imwn    n  ™,r  „^.^  •■      ,"  ^'"""?'  ""<'"'  "■«  hw-d- 

duc.""*^,  fl'rviJi'tuS  i"'  '"'  'T""\r"  Pl«"'.  «■«*  pro. 
pods  .nd%a",  TbX  "h  L  ™  ,r;  "'"u"  ';'•."""■'"'■  ""--liumid 

ti0D»  Whore  the  B°awcc'l!l.  1   '  """'"■^  '"'■"■'  "'  """"  "''''«»°  »«- 

p«  favo^hiy  JiZi;r„?;,i:"- 'siiTe^r^:;' 7=,^- 
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alone,  but  sometimes  with  oats  and  barley.  The  crop  may  be  used  as 
ereen  fodder,  or  as  hay,  or  may  be  ripened  fo.  the  production  of  grain, 
for  which  purpose,  one  and  one-half  bushels  of  seed  per  acre  are  usual- 
ly sown  with  a  grain  drill.  The  straw  is  richer  than  that  of  any  of 
the  grain  crops  ;  and  tho  peas  are  very  hard,  but,  when  ground,  make 
a  nch  meal  that  is  relished  by  cattle,  sheep,  and  hogs.  The  meal  of 
the  Grass  pea,  being  rich  in  flesh-forming  constituents,  should  form 
not  more  than  about  one-third  of  the  entire  meal  ration  for  farm 
stock.  In  this  respect,  it  is  very  similar  to  the  meal  of  ordinary  field 
peas.  Grass  peas,  however,  cannot  take  the  place  of  garden  peas  for 
table  use,  nor  of  field  peas  for  the  export  trade. 


F'.ii.  n.     The  Gra^n  I'm,  showing  the  thin,  ^r.-isulike  stems,  the  white 
tlowers,  .111(1  thf  (lods  contaiiiing  white,  ansjular  peas.    (Original.) 
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The  Grass  peas  have  been  grown  in  the  trial  crounds  at  the  col 
eje  for  at  least  nine  years,  ani  have  given  good^reX  except  in 

xce^We'^iinSr^^^^  ?r'"*^  ^*""^^  T'^"^  ^^e  cool  ^eaJh"?  an3 
excessive  ramtall  In  the  average  results  of  tests  made  for  a  period 
of  seven  years  ,t  is  found  that  the  annual  yield  of  grafn  has  beeSls? 
bushels  and  the  yield  of  straw  2.2  tons  per  acre,  fn  Iqoo  the  4^,1 
was  shghtly  over  43  bushels  per  acre.  The  grain  hasTen  excel) 
tionally  heavy,  the  average  weight  per  measured  bushe    Sff  aS 

OoflTv-  ^"  '^rr""^  ^^'  '•^«"'^''  °f  "'«  G'-a««  peas  with  the 
Golden  Vine  peas  (the  common,  small,  white  pea  of  Ontario)  for  a 
period  of  seven  years,  we  find  that  the  latter  has  given   a"    average 

W  th  j;f  f  '•*  ^^'"'^^  "^  ^'^''^  P^'-  ^'^^  ™-«  than  th,  ?ormef 
but  that  the  former  has  given  a  yield  of  4-5  of  a  ton  of  .straw  per  acre' 

I'reTantetft^r^'^'^'^'  ^""^  ^""^  P-"^«  P-  »eas«rorbuS 
f K  \  *^®  average  results  of  27  co-operative  experiments  conducted 
per^SeTeL"^^^^^^^^^^^^  the  Grass V  gave  aLut  H-4X'bush:' 

fn^reXLTht  m-!^^^  ''  bushel  per  acre 

To  compare   the   value   of  Grass  peas  and  Common  Tares   or 
Th  nl'l'  ^wfr"  ^r^^""''  ''^'^  «f  these   varieties   wa.s   distributed 
W89qSQ"nn"';^°[n'r^^^^^^^^      experiments  in  the  years  1897 
1898  1899.  1900,  and  1901     The  average  results  of  the.se  experiments 

Egyptiax  PEA.S     The  Egyptian  pea  is  a  leguminous  plant  crrown 
extensively  in  the  Mediterranean  regions,  and^  in  CentrK^ia     I? 
has  many  common  names,  such  as  the  Coffee  pea.  Chick  pea,  Idaho 
pea,  G.psy  pea,  etc.  and  is   scientifically  known  under  the  name  of 
Gvjer  artehnum.     Jt  has  been  used  as  feed  for  cattle  and  aKoas  an 
article  ot  human  food  for  upwards  of  3.000  years.     The  seedTs  sCne 
wh.t  larger  than  that  of  the  common  pea.  an';i  is  enclosed    n  a  short 
thick.hairy  pod  there  being  from  one  to  two  peas  in  each  pod.     The 
plant  itselt  is  seldom  used  except  as  a  soil  renovator,  but  the  yield  of 
grain  is  large  and  is  ground  into  meal  which  makes  a  very  valuable 
stock  food  when  fed  in  much  the  same  way  as  cotton  seed  mearThe 
ilvT  '%f  '''•"'  ^t'-  ■  '^^  ^  '^"'"'^"  ^««'»  *he  peas  are  used  in  various 
th?sam;  I'l^PfTf  '^'''""  "  ■'^«™«timcs  prepared  for  the  table  in  much 
the  same  way  that  we  prepare  our  Canadian  beans  for  culinary  pur- 
poses.    It  IS  aLso  sometimes  roasted  and  u.sed  as  a  substitute  for  coffee. 

n^.nfT?^  ^""T^^  /"^'"''^  ^"'■?,"  growing  Egyptian  peas  in  our  experi- 
mental department  are  a  yield  of  one  ton  of  straw  and  35.6  bu.shels  of 
gram  per  acre,  the  grain  weighing  a  little  over  62  pounds  per  meas- 
ured  bushel.  It  will,  therefore.  be°.seen  that  the  Egyp^tian  pearls  akrge 
yielder  of  grain.     It  is.  however,  slow  in  reachinj  maturity,  and  pos! 
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^low  f*"'^,''¥«J^  "  «J»?rt  and  of  poor  quality.     The  crop  is  usually 

;,ZirvTfr°^'  ""T^i^^  *.^"^  ^''^  '^^^J''  looser  to%en  than 
ordinary  field  peas.     As  the  plants  are  usually  short  in  erJwth  the 

%P'»«>  ?«««  are  suitable  only  for  very  rich  loil.  As  wS  the  ca«^ 
with  nearly  all  of  the  leguminous  plants,  the  Egyptian  peas  werTJ 
partial  fa. hire  in  1902,  owing  to  the  unusually  cddf  wet  wSSieT 
th«,.S^^  n  r'^^  Z'®^?  distributed  for  co-operative  experiments 
ite;  f?il '*"°  /"".  ?"  y^'J"' '°  succession.  In  the  average  of 
to  hron.JJ^i'rt'?"'*  experiments,  the  annual  yield  was  found 
to  be  only  21.1  bushels  per  acre.  So  the  Egyptain  pea  does  not 
seem  to  be  suitable  for  the  average  soil  of  the  ProVSce.  ^ 

Cow  Peas  Nearly  all  the  varieties  of  Cow  peas  ( Vigna  Sinensis) 
require  such  a  long  season  of  growth  that  they  L  suited  only  to  the 
ZTn  •  T»f  VL*^"  r*^-     ^  ^^^  °f  the  earlier  kinds  haVbeen 

s^tTonTt  Gulf  ^T  ^v,***'"  *°^  I'T  ^^«°  ^'''^  ^'  °"r  experiment 
tanlfv  nf  r     P       ^®  have  as  yet,  however,  been  unable  to  find  any 
v»nety  of  Cow  peas  on  which  we  can  depend  to  produce  ripened  grain 
M  our  season  is  short,  and  it  is  only  in  exceptional  years  that  even 
the  earliest  varieties  of  Cow  peas  will  mature  their  seed. 

bOY  Beans   The  Soy  beans  (Glycine  higpida);  also  known  under 

tiVa?iTn  ?h-^°-'*  ^T'  ^f  "^  ^^'^  Idaho  peas.  etc..  have  been  cuU 
tivated  in  China  and  Japan  for  a  great  length  of  time     The  Soy  bean 

cThmT^  ''^"T  '  >A'  ?'*°^«  ^^«  ^"^  "P"ght  growth  and  are  Jlmo^ 
r^S^n?  I^T'^'i'^I^t  T^;*  ^^^    The  seed  is  generally  sown  at  the 
wK?nS  .      "  u°°':^5"  ^"'^"^  P""  """^^  ^°  <^""«  from  2  to  3  feet  apart 
croilr  T^'""^^^  ^^  a  similar  manner  to  our  Canadian  beana  Te 
crop  18  used  for  green  fodder,  or  is  allowed  to  ripen  for  the  production 

«onf[Z•7'l!.'^''  «*r^j°gly  rich,  and  whenVound  into  meaUs 
S  ;  •"  -"^  \*  «*^'t  ^'  ^°.*^"  '^'^  '°''*J^°r  feeding  purposes 
onr#vf  •  f*l^°^®?y  ^*°^^^^«  ^^«°  »°»Ported  and  grown  in 
our  Experimenta  Department  Some  of  the  varieties  have  proved  to 
be  entirely  unsuited  ^or  Ontario,  owing  to  the  long  season  required  to 
reach  matun  y.  The  Early  Yellow  Soy  bean,  howeve°Z  gTven 
good  satisfaction  as  a  grain  producer,  and  the  Medium  Green  variety 

tie  fX°^"?'°%°^  ^r'°  ¥^^'"-  ^^'  *^-^r*g«  '•««»lt  from  growing 
bntS  ^f  i"""'  ^°^  ^'T  ^""J  *  P«"°d  of  «even  years,  has  Wn  17 
few  .  •?'^  T'  ^""i-  ^?  *^"  production  of  green  fodder,  the  Early 
Yel  ow  variety  has  produced  an  average  of  8  and  the  Medium  Green 

vear  for  .o  ni^  r  ""^  Soy  beans  were  distributed  over  Ontario  last 
year  for  co-operative  experiments,  and  the  average  yield  of  jrrain  as 
produced  on  thirteen  Ontario  farn.8  was  21  4  bushels  ^ 

We  believe  it  would  be  a  decided  advantage  to  Ontario  farmers 

tion  of  gram  for  feeding  purposes;  and  the  Medium  Green  Soy 
beuns  for  placing  m  the  silo  » ith  corn.  ^ 
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Vetches.  Both  the  CJommon  Vetches  and  tha  w„,\.,  \r  i  u 

countnes.     When  the  grain   is  threshed,  the  heads   break   Wt  tvZ 
different  joints,  leaving  the  grain  in  the 'chaff  as  doselyc^^^^^^ 

mS  o?„J5    ^T!°'  ^'^:!°  ground  with  the  chaff,  appears  to  makH 

Different  varieties  of  both  Emmer  and  Spell  have  been  erown  i„ 

tbe^^f^t^"^""'u '°°'.  ^'■''"'''g  £■■»»«  in  the  trial  ™aniTr 
ttelMt  three  yean,  the  yield  of  grain  has  been  upwafeTof  '300 

orAheK'Ur'l'ef.  "  '^"'  '"""  '"  "»■«"  '°  "^'busMstr^'j; 

andS';i';roterS''orsJr?r:SaT'  "itE"  '"'  '"^  ^'^'^ 
the  Wild  Goose  spring  whe^/ T  yfelT^grail'"' ^r""„c  "  C^rTer 
S  hv  fi5'  ""■■'«?  ?'  thirty-nine  co-operative  ex~ri," -ntaVfoOO 

uiems  m  lyui.      It  will,  therefore,  be  seen  that   Emmer  is  a   l«ro-a 

Mlt^^n^'^'^'-r^'^t'''  "''^'h*  be  well  to  j,iv;Tta  tr  tl  espeS 
ally  in  to ose  sections  where  the  pea  weevil  is  troublesome  ^ 

r.rnn,^!.™''!^  SuBsTiTLTE  CuoPs.  Besides  the  different  varieties  of 
crops  here  described,  an  increased  area  of  our  prominent  cerLTls  ^uch 
as  oats,  rye,   six-rowed,  two-rowed,    and  hulless   barley    m'ht   be 

EeTon  f^T  'T'^'^'^  "^  '"  ^--^^"^  combination^  ^TheTf ™ 
are  too  familiar,  however,  to  require  any  detailed  description  ^ 

Mixtures  composed  of  oats  and  barley  ;  oats  barley    and  Wild 
Goose  spring  wheat;  or  oats,  barley.  Wild  Goose    pi?n7'w heat   and 

pe"a;r^e"hafanv  Z  Tf.  ""'  f  °"^'  ^°  ^'P^"'  -^'l^  yield  'mrre 
per  acre  tnan  any  one  of  them  when  grown  by  itself  or  tbnn  „^«« 

and  oats  when  grown  in  combination.  ^Mixtur^es  of  oa?s  and  iZll 
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and  of  oats  and  Grass  peas,  are  sometimes  used  instead  of  oats  and 
field  peas  for  the  production  of  green  fodder  and  of  hay. 

Treatment  for  the  Pea  Weevil. 
Within  the  past  seven  years  about  thirty  different  treatments  of 
peas  have  been  made  in  the  Experimental  Department  for  the  destruc- 
tion of  the  pea  weevil.  In  handling  the  crop,  care  hns  been  taken 
throughout  to  pull  the  peas  at  the  proper  time,  to  haul  them  tcrthe 
barn  when  dry,  and  to  thresh  them  as  soon  as  possible.  The  late 
varieties  have  usually  been  threshed  immediately  on  coming  from 
the  held,  but  the  early  varieties  have  sometimes  remained  in  the  barn 
tor  a  few  davs,  or  perhaps  for  even  a  week.  The  threshing  has 
usually  been  done  with  a  machine,  but  occasionally  with  a  flail. 

Method  of  Fumigation.  Immediately  after  threshing  the  peas 
were  put  into  cotton  or  jute  bags.  As  soon  as  thirty  bushefs  of  peas 
were  threshed  they  were  placed  in  a  fumigation  box  for  treatment. 
Une  pound  of  carbon  bisulphide  was  poured  out  into  three  flat  pans, 
which  were  placed  on  the  top  of  the  peas ;  the  cover  was  then  put 
on  the  box  and  weighted  with  heavy  stones.  After  forty-eight  hours 
the  cover  was  removed  and  the  box  ventilated.  The  pans  had  become 
dry,  as  the  liquid  had  changed  into  a  g^.  which,  being  much  heavier 
than  air  had  sunk  down  amongst  the  peas  penetrating  them  and 
killing  the  weevils.  The  quantity  of  carbon  bisulphide  used  by  us 
was  larger  than  that  usually  recommended,  as  a  pound  or  a  pound 
and  a  halt  is  generally  considered  suflScient  for  100  bushels  of  peas 
but  we  wished  to  err  on  the  safe  side. 

Effectiveness  of  Fumigation.  Only  once  during  the  seven 
years  did  we  find  live  weevils  after  treatment.  In  this  instance, 
the  treatment  was  repeated  by  using  one  and  one-half  pounds  of 
the  liquid  but  again  a  few  live  weevils  made  their  appearance. 
Alter  a  third  treatment,  however,  with  two  pounds  of  the  liquid 
no  live  weevils  could  be  found.  We  were  never  able  to  account 
tor  the  ineffectiveness  of  the  treatments  at  this  particular  time.  On 
all  other  occasions,  the  insects  were  destroyed  by  the  first  treat- 
ment, no  matter  whether  they  were  in  the'larvae  form,  in  the  pupii 
stage,  or  had  become  fully  developed.  We  find,  from  corre.spondenco 
with  a  large  number  of  exporters,  that  the  treatment  with  carbon 
bisulphide  IS  almost  always  effectual  in  killing  the  weevils  with 
one  treatment.  One  of  our  exporters,  however,  writes  us  as  follows  •. 
"Carbon  bisulphide  treatment  has  not  always  been  successful  in  killing  all 
the  weevils  m  the  peas.  The  amount  of  carbon  bisulphide  which  I  have  found  to 
Rive   the  best  results  is  one  gallon  to  two  carloads  of  peas,  or  450  to  500  bags 

iw.k'  *.  .  """'^  *?'*"  ""^  P"""*^  ^°  100  bushels).  It  is  generally  assumed 
that  the  treatment  m  the  air-tight  chamber,  or  "  bug-house,"  for  a  period  of  24 
^^^  ;«^»11  be  effectual.  Last  year,  however,  having  a  quantity  of  peas  for  ship- 
ment  to  the  English  market  and  being  desirous  of  treating  them  effectually.  1 
placed  them  in  the  "bug-house,"  and  kept  them  there  for  nearly  a  week,  and 
gave  them  two  treatments  of  carbon  bisulphide.  After  the  peas  reached  England 
my  correspondents  there  reported  that  there  were  still  some    live  weevils  in  them 
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that  there  wa.  U«  „f  f  L  i°  „™l*T'*/.",  ''"'"^  «levol„p,„c..t  as  far  «8  the  rest,  and 


.?!„'!r^'!  "r*"^  ^'^  ?°o"  •^ft«r  the  laying  of  the  egjjs  on  the 


bi- 


young  pods,  but  the  exact  duration  of     erof  an "IKeeTi I ''^' 
ar  as  we  are  aware.  ha«  never  been  definitdy  a«c  iirtl      Jt. Tav  he 

^rsnth^t^ 

n'al  Tv  ve1frerrw:':'"""''A"'  -'^P'y  —  that  son^wS 
«S.  ♦kI      '^"'^  ,      °  ^''^'"^  ""^  ^"''PO'"-  i"duced  by  cold     but  it  also 
shows  that  pea  dealer,  should  be  excee-lingly  careful  in  th.rshn 
mente.  lest  some  of  the  live  weevils  be  carri^Jto  new  di^strLts         ^* 

frnm  f^''''*'  ''■  '""r  WEEVILS.  The  time  of  escape  of  the  weevils 
from  the  peas  ,s,  unfortunately,  so  variable  and  irre-ndar  tlmtTt  mav 
be  said  With  a  great  deal  of  truth  that  they  keep  on  cscan  n^J. 
Julj^  August  and  September,  and  fron.  early  ^Vpril^^he  be  "ng 

It  would  be  a  comparatively  simple  matter  to  kill  the  ereat 
majority  of  the  weevils  with  carbo-  bisulphide  as  exnl  lined  it^fh!^ 
always  rema.ined  long  enough  in  the  peas  ^to  allow  foz^^  the  tavSZ 

th  seet^'sle  orrr'"-^  *'?  "■'•P-  ^''"'^'"""  ^'-^  peas,  Vnd  "eating 
me  seed,     borne  of  the  weevils  may  escape,  however  befor  •  the  ner^ 

are  even  harvested.     The  peas  grown  on  the  Colle^^e' Farm    in   iSl 
Tl^::t%Z  T.l'''  7')  ^^"^'^^^  -P--tSr  on 'the  l"th  day' 

d  recUv  fron.  f h  ^1  T"^  1^'^  ""'^  ^"'"  '*"''^'"^'  ^"t  was  threshed 
directly  trom   the   land  and  as  soon  as   it  was  properly  cured     and 

even  at  tliat  early  date,  some  of  the  weevils  ha^Sj^d  from  the 

&1  nenVnST""'''  '°  ^^^^  J^-*^I"P'"ont  of  the  weevils  in  the  ind! 

bllsom^irof  th 'n'*"'"-     m'P.  «  '''"''^'  '^"'^  '"^  '^'  unevenness  in  the 
blossoming  of  the  peas  m  the  different  parts  of  the  same  field  in  the 
ndividual  plants  growing  side  by  side,  an-l  in   the  different  parts  o? 
the  same  plants.     Several  repeated  examinations  have  shown  tha 

fumiSd"*'"  ZZV^'f  ^H'  •"  '^''  -M^erimental  department  ani 

fumigated  immediately  after  they  were  harveste.I  contained  weevils 

fl|°««t  every  possible  stage  of  development.     To    illustratT  this 

fact,  the  Marro>.'fat  variety  has  been  selected.     Two  Lired  average 

fully    examined.     In  order  to  represent  the   results  obtained    four 

Si^t  on'  'Tj'Pr""*/'.^'"  r'^^'f ''''"  ^''^''^-^  '^  the  basis  o 
clas.s,hcation.     The  cla.ssif,cation,  tnerefore,  is  represented  as  follows  : 

,rf  ?',  ?n«-e'ghth  grown:    2.  Larva,   one-half  grown-    3    Puna  • 
and  4.  Adult  Beetle,  escaped.     Every  weevil  in  thc^ias 'was  pJed 
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in  the  class  which  it  resembled  most  closely.     The  following  tnhU 


SUgM  '»»»>•  dejelopmeiil  of  tht  pM  wMvil. 
*t  th«  tlm*  of  fumivatloD. 


Avenc*  MroMitam  of  w«cv|U  «t  MMsb  iteM 
of  dcvelopnrent  whni  fumig«tioii  took  pli!^ 


1897 


Ii»rv* 

a  powD) 


am 


1900 


Larva 

(i  grown) 


:   Pnp» 


14 


47 


1901       ^'•'^ 
4  jMri. 


37 


69 


Adult 
etcapfd 


90 


10 


20 


11 


26 


16 


82 


63 


60 
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th.  J  K  ti  SV''''^  '■''"^  snggestive.  They  throw  much  light  upon 
ttn^of  ?h^  n?"*'^'"T  "tV^*^  fum.gation  process  in  theeradfca- 
tion   of  the   pea   weevil.     It   is  owing  to   the   irregularity   in   the 

later  dTte        ''*'°"'  "^  '''™'''''  ^°  '^'  P^^'  """'  *  «'"«h 

in  othprtT  t^'^T'  ^^^T'tT'^  develop  and  escape  much  earlier  than 
in  others.  It  is  quite  probable  that  the  conditions  of  the  weather,  such 

S  1Z"\tZ  ^'^  •.  "^Tf "''•  ''''''  '^'^  ^°^"«"««  °«  *^«'r  development 
fh«n  „«;  1  T\t  ''''^.  """^  ^"*=*P«  ""*"  ™"«b  later  in  the  season 
than  usual,  evidently  owing  to  the  wet,  cold  summer. 
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would  be  of  much  better  mialitvfi!fl?  the  ground  but  the  straw 
would  eat  a  few  of  the  scTS  pei'  anrf  T  '•,"  ^f.^^^^^^ 
contained.  If  the  pea,  were  sUrreS  h!tn  f  K  ^'•^.,\««^'I«  Y^"*'*^  ^^^^^ 
turned  under  with  a  pTow!  it  [s  nike^  Drnlfu  ^^  «  '"'''"*^'-' °^ 
weevUs  would  be  destro^  by  thL].r!^esr  "^''  '^"'  ''"''  "^  '»>« 

thres^erwth^Sgette^^^a^^^^^^  ^^  f-  crop  is 

which  lie  on  the  thLhing  flS^rtveraf  Uavf alt'  h"  "V^«'-«"?d. 
give  the  weevi.„  .a  opportunity  to  esclpe        ^       *''  "'''''''"«•  «^' 

In  any  effort  to  destroy  the  pea  weevil  attenfion  m„a*  u      • 
to  garden  peas.     Most  persons  cfo  not  ri  Jze  tha    "  hT   ^  ^'''"2 

the  garaen  peas  were  eaten  in  this  way  and  prevented  frnnf!:.     • 
there  would   be  no  danger  to    the    "eneral    nea  ^Jn  7  r«pening, 
a  source     An  effort  should   be  n.ade.  ;herefo?e  ne  Xr  T   u'^ 
S^plfnJed    ^^"  "^  "^^'^  "-  *"^  -^'  contiSng"tve\:rev?lit 

y.ioSjr%s:^^:s.rt?£:;>^^^^^      or  .i«ht.y 

vdatile.  i.  e..  evaporates  very  rapid  yXnexpLd  If. '""^-''"''^ 
when  pure  will  W  injure  or  staiS  the  finesnood^  Th^""'  ^"^ 
mercial  liquid  has  an  acrid  taste,  and  an  odor  like  that  of  rT" 

S^air^'caZTh^^  ,T^  ''^°  */«  -^  a  hilf  tf^e  ^  "eav'y 
as  air.      Carbon   bisulphide  may  be  nurehaspd  in  ar««ii  f.":" 

from  any  druggist  at^about   sl  centrper  pounS  T40  llT'^ 

pmt.      F.,r  larger  quantities,  better    raL  Tn   be  given   W   E 

tfF"^-  J^-ur'^""  ^'^.P^'"'  ^'^''^^  ««'»««  f^«»>  carbon  bifSid7is  not 
only  combustible,  but  it  is   very  explosive  when  m  xelwif  h   f- 

Great  care  should,  therefore,  be  taken  to  treaTthe  S  in  The  dav  " 
time  only,  for  a  light  or  a  flame  of  any  kind  brought  near  the  liauL' 
may  cause  a  serious  explosion  ;  and  smokinrr  near  it  sSd  hJ  ^    • 

It  18  very  injurious,  even  a  small  portion  causing  headadhe  o?S 
and  nausea.     The  treatment  with'carbon  bisulfhilfe  shou  /^^^^^ 

in^u'srb^i:;rn^':n\hrfSrr^^^^  '^''''  ^^-'^^■^^--  ^- "f!e 

With  the  strict  observation  of  the  precedincr  precaution*  nn  ^r,^ 
should  hesitate  to  use  the  carbon  bisulphide.     AsTmatS  'orf^ct 

trlf  /f"''  ^'*^^.°^  *°>'  ^"""^  '■^^"It^  following  its  use  n  the 
treatment  of  peas.  This  happy  condition  of  things  may  be  eMained 
when  we  say  that  ail  who  used  the  liquid  were  wise  enough  to  be 
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S«  T'  Tl"""!^'''  "'"''«°i:^'''-  no  langor  that  the  vapor  will  injure  the 
peaa  or  render  them  unmife  as  foci.  Kxperiments  have  f\Jvn  that 
the  liquid  can  even  b«  pr,ured  upon  articles  of  foofl.  an.l,  after 
thorough  exposure  to  the  air,  not  a  trace  of  it  will  renmirl 

FuMlOATlov  Box.  The  fumigation  Ix^x  which  haH  been  in  uh-  •' 
the  Experimental  Department  for  seven  years  for  killinif  t' 
weevil  by  the  carl>on   bisulphide  process  is  well  illustrated  .o 

accompanying  diagrams  (  Fig.  7  ).     The  box  is  rectangular  in  'form, 


FiK.  7.  Fu.niBatio,,  t„x  ,h«I  i,,  11,..  Kx,,eriinei,l,.l  IV|.art.iM.nt  nt  the  n.A.r.  The  ,„ethr«l 

being  five  feet  long  two  and  four-fifths  feet   wide,  and  three  feet 

ime''t  tT^^l  "^.  '"-'""r  '^^'"^  ^'"'•^y  bushels' of  peas  at  one 
JT'  ,^l '"•"'?"!  P'"«  '"'"^'«'-'  U  inches  thick,  tongued  and 
grooved.  The  end  pieces  are  mortise.l  into  the  sides.  All  the  joints 
are  made  very  tight  by  the  use  of  white  lead.  The  cover  is  Hned 
with  a  strip  ot  cloth  and  is  made  to  fit  very  closely.  This  box  has 
been  used  for  the  double  purpose  of  fu.n^mting^peas  to  kiU  fhe 
weevils,  and  of  dipping  sheep  to  kill  the  ticks" 

r,.f   ^*\A^-^^^  Barrels.  When  a  box  such  a.s  we  have  described   is 

Sl/^*Ti^ '"^'^^  °^P'■''''■'?*'^«•  °"«  '"'  '"^^-e  coal-oil  barrels  may  U 
T^L.  If-'^  "''  water-tight,  and  may  be  covered  with  a  blanket  and 

FiJT«tnw?.r''''*'."PT  ^'"*^^  T^  ^'  f^"^^^  ««'"«  heavy  stones. 
2?1  t  tT  ?«'"^u  ""i  r^"''"S  ^"""^^^  ^o*-  this  purpose.  A  barrel 
will  hold  about  five  bushels  ;  and  for  this  quantity  of  peas,  three  to 
four  ounces  of  carl)on  bisulphide  are  necessary. 

n.„«  W^  "^^n  ^  of  treatment  is  valuable  for  small  quantities  of  seed 
pea^s.  but  would  hardly  be  adopted  when  the  entire  .season's  crop  is  to 
wlT'^  ■  ""V*  T°,"'''  necessitate  either  a  very  large  number  of 
barrels,  or  an  extended  period  of  fumigation  with  a  few  barrels 
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crop  ..s  large,  rould  proHtuhly  erect  "  bug-houses^'  It  i^  rl  .c  .^v 
in  a  I  inntances  to  construct  a  separate  b.ul.li,,;.  for  this  ni.r  os'  ?t 
v.;ouM  be  more  economical  for  the  fanner  to  bnihl  a  cU  mrC„t  in 
Ins  barn,  as  it  would  make  tight,  chmn  storage  fur  grL  K"  I  vn 
kets.  or  other  articles,  during,  the  portion  of  (he  year  whrt'is  not 
used  for  treating  peas.         ^  -,,,^  ,,,,,, ^  ^,.„.,a,L.  ^ 

,  A  chainber  12  feet  long.  0  feet  wide,  and  8  feet  hioh  is  alx)ut  thfi 
right  8ize  tor  treating  the  seasons  crop.  Besides  the  sid.W  on  ♦ 
outside  of  the  frame,  there  should  be  ilo  i\lTZ^''jtylZu^l 
and-grooved  matched  lumber,  with  buihling  paper  between  "^^i 
nailed  on  the  outside  of  the  fame.  The  ceiling  Should  als^be  ,.  Id" 
in  a  similar  manner.  The  beams  and  joists  of  the  buildin.;  shou  Ih^ 
so  rigul  that  they  will  not  give  in  the  least  when  loa  ed  Lt^  "^^^^^^^ 
be  made  in  the  side,  and  allow  the  gas  to  escape.  The  Hoor  should  be 
made  ot  two  thicknesses  of  sound,  matched,  tongued-aml-grooved 
lumber,  with  building  paper  between  the  thicknesses.  ^ 

Knf  1,'^?^  door-way  should  have  two  doors,  an  inner  one  not  on  hinges 
but  have  two  handles  with  which  to  lift  it  and  put  it  in  place  an  fan 
outer  one  which  is  hinged.  Both  of  these  doors  should  fit  a  "a  nst 
rubber  or  felt  strips  laid  on  grooves  cut  in  the  door-frame  TheX  J 
can  be  wedged  tight  against  the  rubber  padding  by  mean.s  of  three 
oaken  cross  bars  (at  the  bottom,  middle,  an  1  top)  which  can  b^  d  ven 
like  wedges  into  slots  cut  in  the  door-casing.     (See  Fi.r  n  ) 

Other  Methods  of  Treating  Pm..  The  method  of  hoMinn  over 
peas  m  closed  bags  or  tight  boxes  for  a  year  is  one  which  has  been 
in  operation  tor  many  years.    The  weevils  which  escape  from  the 
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mf^K^"  '^'^'.'"'^  **?  .?'''  *^'«  ^  '•y  *»>••'•  egR"  in  the  field     Thw 

qoickly  removed.    Thl.  method  bu  never  been  mUlT,a^^M'riZ 


Fiif.  ft.     ruml|j»tlon*houie,'«t  the  Ontario  AirH.iilti.~i  r'„ii._.     ..l 
do«,r,.on.  in  front  .nd  the  otner  in  thVTS?.  to  fi?n  UU  v.mXt,  „?*,h  'h"  '*;" 

forii^i".-';  "'•"'*  •'*'"•*"  ^"^  '•"«•  — "«"'  »'.vr.rof's',!;rw;i;,:s'b:!tTo'"n:" 

Infested-  peas  may  be  treated  succesafully  by  heatina  thpm  f.n  a 
temperature  of  145  o  I"  without  injury  to  the  germ" butTh  s  meth^ 
has  never  been  widely  adopted,  for  obvious  reaaons  meinoa 

Although  we  have  never  tried  the  coal  oil  treatment,  some  of  our 
correspondents  report  successful  results,  and  outline  the  process  as 
here  described  :  the  peas  are  spread  on  the  barn  floor  iS  a  thin 
ayer  about  six  inches  deep;  and  the  oil  is  sprinkled  over  the  seed 
through  a  machine  oil-can  Then  the  peas  are  turned  over  v^ry 
thoroughly  so  that  every  pea  becomes  coated  with  a  thin  film  of  oil 
In  this  condition  the  peas  are  left  for  two  or  three  days,  when  it  will 
be  found  that  the  weevils  have  been  killed.  One  quart  of  oil  is  suffic 
cient  for  twenty  bushels  of  peas.  ^ 

This  method  is  to  be  recommended  in  the  treatment  of  small 
quantities,  such  as  seed  peas  ;  but  we  are  of  the  opinion  that  it  would 

iW^iaU^aii^hLTsf  ^  '°^  '-'''''''  P«-  '"  ^-««  'l"-"^- 


